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This Technical Memorandum (TM) summarizes groundwater data, human health risks, and 
provides the rationale for no action for groundwater at the Naval Weapons Station 
(WPNSTA) Yorktown, Site 30, the Bracken Road Incinerator. A human health risk 
assessment (HHRA) that was completed as part of the 2005 Remedial Investigation (RI) 
(Baker, 2005) identified potential unacceptable risk for potable use of groundwater. This TM 
presents the rationale for groundwater risk management consideration to support a no 
action Proposed Plan and Record of Decision at Site 30. 

Background 
Site 30, the Bracken Road Incinerator (formerly Site Screening Area [SSA] 24), encompasses 
an area approximately 0.1-acre in size located north of Site 5 (Surplus Transformer Storage 
Area), northeast of a cooling pond (76A), and south of railroad tracks. The incinerator was 
reportedly used for an unknown period of time to bum municipal waste from the housing 
area located in the vicinity of the incinerator. Incineration of low-grade aviation fuel also 
was performed in an area just southeast of the former incinerator. Historical information 
was found that documents the burning of Venezuelan crude oil in the mid-1970s. 
Venezuelan crude oil has a higher specific gravity than other crude oils and contains 
elevated concentrations of sulfur and several metals such as vanadium. The incinerator 
stack and remnants of an old cold storage area were removed during the 2008 remedial 
action conducted by the Shaw Group. 

Groundwater data was collected in 1997 as part of the Remedial Investigation Report for Sites 
27, 28, 29, and 30 Naval Weapons Station Yorktown, Yorktown, Virginia (Baker, 2005). Following 
an Engineering Estimate/ Cost Analysis completed in 2007 (CH2M HILL, 2007), the removal 
of approximately 4,500 cubic yards (cy) of soil was conducted at Site 30 comprising 
approximately 4,200 cy of material in the area used to incinerate the low-grade aviation fuel 
and approximately 300 cy of soil around the incinerator at Site 30. Post-removal 
confirmation sampling contained in the construction completion documentation 
demonstrates the removal of all waste and the mitigation of unacceptable risk associated 
with soil at Site 30 (Shaw, 2008). 
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Groundwater Data 
Two monitoring wells were sampled in October 1997 at Site 30 as part of the 2005 RI (Baker, 
2005): A24-GW01 and A24-GW02. Tables of the 1997 analytical results used in the 2005 RI 
are provided as an attachment to this TM and include: 1997 groundwater sample results 
(Table 4-33 and 4-34 from the RI) and the groundwater sample results. A figure is provided 
as an attachment, which compares the 1997 groundwater results to the 2008 results. 

Monitoring Well A24-GW01 was installed downgradient from the incinerator and 
Monitoring Well A24-GW02 was installed in the vicinity of the historical incinerator activity 
(Attachment 1). Results from the 1997 sampling event detected no constituents in 
exceedance of any risk screening levels in Monitoring Well A24-GW01 . Organic compounds 
detected in Monitoring Well A24-GW02 were 1,1-dichloroethane (4 J ~g/L), 1,1-
dichloroethene (1,1-DCE) (1 J 1-!g/L), bromodichloromethane (1 J 1-!g/L), carbon disulfide (4 J 
1-!g/L), chlorobenzene (14 11g/L), chloroform (6 J 1-!g/L), toluene (2 J 11g/L), and 
thichloroethene (TCE) (6 J 11g/L). Of the constituents detected in Monitoring Well A24-
GW02 during the 1997 sampling event, all but chlorobenzene were marked with a "J" flag, 
indicating that the reported concentrations were estimated. Only TCE was found to exceed 
any risk screening values. TCE was found to slightly exceed the associated MCL of 5 11g/L. 

Inorganic compounds detected in Monitoring Well A24-GW02 were aluminum (636 J 1-!g/L), 
barium (39 J 11g/L), cadmium (0.31 K 1-!g/L), calcium (92,300 1-!g/L), iron (980 1-!g/L), 
m agnesium (2140 J 1-!g/L), manganese (26.3 1-!g/L), potassium (9,210 11g/L), sodium (18,900 
1-!g/L), and vanadium (4.2 J 1-!g/L). Total cadmium, barium, and manganese were detected 
above station-wide background levels, but were not detected in exceedance of any risk 
screening values. Iron and vanadium were both identified as risk drivers for terrestrial 
lower trophic level populations for soils while vanadium was also identified as a human 
health risk driver for soils. However, neither of these constituents was detected above 
station-wide background levels in groundwater. Additionally, the ash and contaminated 
soil at Site 30 has since been removed, and with it, any potential source of contaminant 
migration to groundwater. A comparison of the constituents found to pose unacceptable 
risk in the different media is shown in Table 1. 

TABLE 1 
Contaminants of Concern for All Media 

Media 

Soil 

Groundwater 

Sediment 

Surface Water 

COCs 

Chromium, Iron, Lead, Mercury, Nickel , Thallium, Vanadium, and 
Zinc 

Trichloroethene 

None 

None 

* COGs were determined by screening detected concentrations against regional screening 
values and conducting both a Human Health Risk Assessment and Ecological Risk Assessment 

2 2 
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Due to the fact that TCE is not a common constituent of the fuels burned on-site, the 
detection of TCE in Monitoring Well A24-GW02 is not considered a site related 
contaminant. In order to confirm that the 1997 detection was or was not a false positive, it 
was decided by the partnering team in March 2007 that an additional sample from 
Monitoring Well A24-GW02 was needed in order to confirm the presence or absence of TCE. 
In 2008, three attempts were made to collect a sample from A24-GW02. On each attempt, the 
well was reported dry and no groundwater could be collected. A grab groundwater sample 
was collected in August 2008 next to A24-GW02 using a Direct Push Technology (DPT) rig. 
The sample was submitted for analysis for volatile organic compounds (VOCs) . There were 
no detections of any of the VOCs, including TCE or any of its daughter products in the 2008 
sample. A comparison of constituent concentrations during the two sampling events is 
provided in Attachment 1 and the 1997 and 2008 analytical data is provided in Attachment 
2. 

Human Health Risk Summary 
The human health risk assessment provided in the 2005 RI identified that the only 
unacceptable risk associated with groundwater was identified from its potable use by 
potential future resident. The Reasonable Maximum Exposure (RME) for TCE was 
calculated at 1.4 based on the maximum concentrations from Monitoring Well A24-GW02. 
Table 2 below provides a comparison of future child resident risk assessment for data from 
all groundwater samples from all wells. 

TABLE 2 
Future Child Resident Risk Assessment Com~arison 

Reasonable Central Cancer Reference 
Reasonable 

Maximum 
Central Tendency Slope 

Dose Chemical 
EPC 

Maximum 
Exposure 

Tendency 
(CT) Non-

Factor 
{RfD) 

Receptor Pathway of 
(IJg/L) 

Exposure 
(RME) Non-

{CT) 
Cancer 

(CSF) 
Concern (RME) 

Cancer 
Cancer 

Hazard 
Cancer Risk Hazard (HI) 

Risk 
(HI) Mg/kg- Mg/kg-

day day 

Future Ingestion TCE 6 1.3x 10-5 1.3 8.8 X 10-6 0.85 1.1 X 10-2 6.0 X 10-3 
Child 
Resident Dermal TCE 6 1.0 X 10-6 0.1 2.3 X 10-7 2.2 X 10-2 1.1 X 10-2 6.0 X 10-3 

Groundwater Risk Management Considerations 
Potential risk to groundwater identified in the 2005 RI for Site 30 warrants no action based 
on the following: 

• Of the nineteen constituents detected in groundwater at A24-GW02 during the 1997 
sampling event, twelve were marked with a "J" qualifier, indicating that the values were 
estimated. The low estimated levels of TCE indicate that the results may have been 
impacted by lab contamination. 

• The presence of TCE and its degradation product, 1,1-DCE, do not correspond with the 
known use of the site and may be the result of false positive detection based on the high 

3 
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number of estimated values in the 1997 data. The COCs identified for soils were not the 
same as those compounds detected in the groundwater. 

• The TCE detected was only considered a risk to human health under the RME scenario 
and only slightly exceeded the Hazard Index of 1.0 (1.4). 

• All potentially unacceptable risks associated with the potable use of groundwater were 
driven by groundwater data collected from one well (A24-GW02) located within the 
boundary of the waste. 

• A 2008 confirmation DPT sample collected next to A24-GW02, detected no VOCs, 
including TCE and its daughter products. 

• The source of the potential groundwater contamination was the ash and soil, which was 
removed during the 2008 remedial action conducted by the Shaw Group. Confirmation 
sampling of the remaining soil, as documented in the Draft 2008 Construction 
Completion Report, indicated that site clean up goals fo r soil have been achieved. 

Groundwater Risk Management Consensus 
The Navy, in partnership with the USEPA and VDEQ, has determined that no potential 
groundwater risks exist at Site 30 and that no action is required for groundwater. 

Mr. Tom Kowalski; 
NAVFAC Mid-Atlantic 

Mr. Rob Thomson; 
USEP A Region 3 

Mr. Wade Smith; 
Virginia DEQ 
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Glossary 
Cancer Slope Factor: cancer risk associated with a unit dose of a carcinogen. It is the slope 
of the curve representing the relationship between dose and cancer risk. 

Central Tendency Exposure: The average or typical exposure reasonable expected to occur 
in a population. 

Contaminant of Concern (COC): A compound present in site media at a concentration that 
exceeds risk screening criteria and has been determined to pose risk 

Exposure Point Concentration: An estimate of the of the arithmetic average concentration 
for a contaminant based on a set of site sampling results. 

Maximum Detection Limit (MDL): The lowest concentration of a chemical that can reliably 
be distinguished from a zero concentration. 

Non-Detected (ND): The constituent was not detected above detection limits 

Reasonable Maximum Exposure: The maximum exposure reasonably expected to occur in 
a population. 

Reference Dose: The concentration of a chemical at which adverse effect(s) on human 
health are known to occur. 

Site Screening Process (SSP): Process to determine if an area should be considered a Site for 
further investigation. 

J.lg/L: Micrograms per liter 

References 
Baker, 2005. Remedial Investigation Report for Sites 27, 28, 29, and 30 Naval Weapons Station 
Yorktown, Williamsburg, Virginia. July 2005. 

Baker, 2007. Engineering Evaluation/Cost Analysis for Contaminated Soil Site 30 Bracken Road 
Incinerator and Environs Naval Weapons Station Yorktown. Williamsburg, Virginia. April2007. 

Shaw, 2008. Draft Construction Completion Report Bracken Road Incinerator Removal Action at 
Site 30 Naval Weapons Station. Williamsburg, Virginia. October 2008. 

Attachments 
1 Figure 1, Site Figure 

2 Analytical Data 

3 Chain of Custody 
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Figure 
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Figure 1 
Site 30 Bracken Road Incinerator 
Groundwater Sample Detections 
Naval Weapon Station Yorktown 

Yorktown, Virginia 
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1997 SSP Data 



SAMPLE ID 

SAMPLE DATE 

VOLATILES (ug!L) 

CARBON DISULFIDE 

I, l-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

CHLOROFORM 

BROMODICHLOROMETHANE 

TRJCHLOROETHENE 

TOLUENE 

CHLOROBENZEN E 

SEMIVOLATILES (ug/L) 

DI-N-BUTYLPHTHALA TE 

A24GW-0 POSJTIVE 

A24GWOI-00l 

I 0/13/97 

10 u 
10 u 
IOU 
2 1 

10 u 
10 u 
10 u 
10 u 

4 J 

TABLE4-33 

GROUNDWATER- POSITIVE DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE30 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

A24GW02-{)0! 

10/14/97 

4 J 

4 J 

I J 

6 1 

I 1 

6 1 

2 1 

14 

NA 

Page 1 of2 



SAMPLEID 

SAMPLE DATE 

VOLATlLES (ug!L) 

CARBON DISULFIDE 

I , 1-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

CHLOROFORM 

BROMODICHLOROMETHANE 

TRICHLOROETHENE 

TOLUENE 

CHLOROBENZENE 

SEMlVOLA TILES (ug!L) 

DI-N-BUTYLPHTHALATE 

A24GW-O POSITIVE 

Minimum 

Non-Detect 

10 u 
10 u 
10 u 

ND 

10 u 
IOU 

10 u 
10 u 

ND 

TABLE4-33 

GROUNDWATER- POSITIVE DETECTION SUMMARY 

ORGANIC COMPOUNDS 
SITE 30 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Maximum Minimum Maximum Location of Frequency 
Non-Detect Detected Detected Maximum Detect of Detection 

10 u 4 J 4 J A24GW020-0I 1/2 

10 u 4 J 4 J A24GW020-01 1/2 

10 u I J I J A24GW020-0I !12 

NO 2 J 6 J A24GW020-0I 212 

IOU I J I J A24GW020-0 I 1/2 

10 u 6 J 6 J A24GW020-0l 1/2 

10 u 2 J 2 J A24GW020-0l 112 
10 u 14 14 A24GW020-01 1/2 

ND 4 J 4 J A24G WO I 0-0 I Ill 

Page 2 of2 



SAMPLE 10 

SAMPLE DATE 

DISSOLVED INORGANICS (ug!L) 

BARJUM 

CALCIUM 

MAGNESIUM 

MANGANESE 

POTASSIUM 

A24GW-DI POSITIVE 

TABLE4-34 

GROUNDWATER- POSITIVE DETECTION SUMMARY 
DISSOLVED INORGANICS 

A24GWOI-001F 

I 0/13/97 

32.5 J 

112000 

2430 J 

34.1 

I 160 J 

SITE30 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Page I of2 



SAMPLE ID 

SAMPLE DATE 

DISSOLVED INORGANJCS (ug!L) 

BARIUM 

CALC fUM 

MAGNESruM 

MANGANESE 

POTASSIUM 

A24GW-Dl POSITIVE 

Minimum 

Non-Detect 

ND 

ND 

ND 

ND 

ND 

TABLE4-34 

GROUNDWATER- POSITIVE DETECTION SUMMARY 
DISSOLVED JNORGANICS 

SITE 30 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Maximum Minimum Maximum Location of 

Non-Detect Detected Detected Maximum Detect 

ND 32.5 J 32.5 J A24GWOJO-OlF 

ND 112000 112000 A24GW010-0lF 

ND 2430 J 2430 J A24GW010-0IF 

ND 34.1 34.1 A24GWOIO-O! F 

ND 1160 J 1160 J A24GW010-0lF 

Frequency Average Median 

of Detection of Positive of Positive 

Detections Detections 

Ill 32.5 32.5 

Ill 112000 I12000 

Ill 2430 2430 

1/ l 34.1 34.1 

1/l 1160 1I60 

Page 2 of2 



SAMPLE lD 

SAMPLE DATE 

TOTAL METALS (ug/L) 

ALUMlNUM 
BARIUM 
CADMIUM 

CALCIUM 

IRON 
MAGNESIUM 

MANGANESE 
POT ASS fUM 

SELENIUM 

SODIUM 
VANADIUM 

A24GW-I POSITIVE 

A24GWOI-OOI 

I 0/ 13/97 

1090 J 

39.7 J 

0.2 u 
114000 

1740 

2650 J 
54.4 

1330 J 
4.1 K 

6980 

3.2 B 

TABLE4-34 

GROUNDWATER- POSITIVE DETECTION SUMMARY 
TOTAL INORGANICS AND CYAN IDE 

SJTE30 
NAY AL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

A24GW02-00I 

10/20/97 

636 J 
39 J 

0.31 K 

92300 

980 

2410 J 

26.3 

9210 

3.2 u 
18900 

4.2 J 

Page I of2 



TABLE4-34 

GROUNDWATER- POSITIVE DETECfiON SUM~L~Y 
TOTAL INORGANICS AND CYANIDE 

SITE30 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

SAMPLE 10 Minimum Maximwn Minimum Maximum Location of Frequency 

SAMPLE DATE Non-Detect Non-Detect Detected Detected Maximum Detect of Detection 

TOTAL METALS (ug/L) 

ALUMINUM ND ND 636 J 1090 J A24GWO 10-0 I 2/2 

BARIUM ND ND 39 J 39.7 J A24GW010-0I 2/2 

CADMIUM 0.2 u 0.2 u 0.31 K 0.31 K A24GW020-0 I 1/2 

CALCIUM ND ND 92300 114000 A24GW010-0l 2/2 

IRON ND ND 980 1740 A24GW010-0I 2/2 

MAGNESIUM ND ND 2410 J 2650 J A24GW010-0I 212 

MANGANESE ND ND 26.3 54.4 A24GWOJO-OI 2/2 

POTASSIUM ND ND 1330 J 9210 A24GW020-0I 2/2 

SELENIUM 3.2 u 3.2 u 4.1 K 4.1 K A24GW010-0I 1/2 

SODIUM ND ND 6980 18900 A24GW020-0 I 2/2 

VANADIUM 3.2 B 3.2 B 4.2 1 4.2 1 A24GW020-0I 112 

A24GW-I POSITIVE Page 2 of2 



2008 Resample Data 



GW 
FOR."'! I 

GC/MS VOA OR'";A .. NICS JI..J.'IIJ\LYS IS DATA SHSET 

Lab Ne.me: T~s tl~ __ rr.crica Savanr:ah Jo!:J No . 62f!-39198-l 

SDG No.: YORK23 

CLent Sample ID: YS30-D'd0l--0808 Lab Sample ID: 680-39198 --1 

£v1a:.~.ir. : Water Lah File ID: a013l.d 
---------- ------------ -------- ----------------· 

Analys1s Method: OLM04.3/Vol Date ?ec~ived: 08/C~/2008 08:51 

Sample wt/vol: S(nL) Date lLnalyzed: 08/12/2008 22:18 
- ---------

Soil AliqGot Vol: Dilutic :1 :actor: l 

Soil E:xt:ra.ct Vo .l. ID: 0. lil (rnm) 

~ i"·!o :~sture: Level: (low/med) Low 
------------- ---

Analy. Batch No.: 114380 •Jn.i.ts: u g/L 
------- ----------- ------ - ------ ------ --------

--- -- -- ------ ---~-------.-----.----

i 
~ 

I ·; .!. - :) _' • .1-o 

IT'.'<; ~- s 

'J 10
1 

C.3~: 

-,_o u 
1 

10 1 o._3t;1 --- T -- -- - ______________ _________ ) 
1 1 . : : r :1- ~:~-l---- .. --~ , 2, --~ -r·~·r::·r~I~;-:-:c~c.e:-::_:~ ~-~-? 1 ::_:) l u · --~-- 10 1 c. 35 1 

i-5{-]c;:::s ·-=--T]- ~-2 ~~"'3-:C':::~i~~I~;~~~:.o::opc;'ir'"' -r:---leru---· ___ 1 __ _ ~~- 6~I8-1 
! ··: ·:,-::~)-:. I~' · - ~:i<::::-:" : < --~ .... .:<;::-?.r'.-=. ::J II I.J lC i D. ?"3! 
: -- :~;~:-'J - (.~:---;:.-- ··--···---Tl, ? - L.:,-i__c:~l J ::-r:-·t:~ -.-.:-:::~~e ·-- ----- - --------1---- 1 ~! u l ur----o~ 3 ·1.- ·1 

i 18- ! -S - - · t-1--:--:~Y.T~~-:-:.-:::;:;!=,E-t'[!I:f! -----------t- -LO u 10 L 0-35 i 
! :):11- ·i::.-i 1 1: 5 -~- ~;lr: ·~ ·is-;;s-e·nz~-~n~~-----------· · ----~ --- ---u~i-~-j - -~ol-- o 1·1· 1 
>------- ---1------ ------ ------ --- ------'------ ~ I - -- I 
I l~J€.:~6-7 I l ~-I:·i -:-.:h l-:JrC'b~r:.ze;. e ! 10 I U lO I 0. 33 l 
i 7 ·C:--n-; --r::-=3 :-,--~-r~ ~;:;-::-;- ,-:: :· ) L_._.__ lC:J u -----· -1oT ____ o:-6Cl 
--------- - ----- ---- - - ------ - , -----""10 I u I -- - 10 ! -- 0 :-68 j 

~t~:ffi~~~f';~~'"""'" '"'"''----- =· ;· =~=~#=-~1----~~-fi ---: <~ 
~~~;-3-~~~ -- ---/ ~~~;;r~~;;·a;~ ~~~- ~- u-----i--- ~ I~ 1 t~r ·- -:~;;~ 
! i 'l-b-C i <>r_-~·. , c; C:isu: .. fic2 -~-- l?_L~ -+ 10 --- f:J":-T~ 
I '•c::::?T_-:;------~t><_~;::-:-, t:-cc:\, Loc·.i..ds ---- -------- -~-------~ 0 i U 

1 
10 I -- ---0- .~TI 

fl~J,ilii--~ _um;~~:~;,~~~~;~=--==------! -·-· :; H-+----~~~!!1 
ltt(~_-.:.•, : ·j,O(~J-1> - 'c. ---~~~;~-', .• _:·\~~-_-),:,·~~--_:l,:~-~;ep~;~~l~~.1~-:-.. ~--. =. n~~~t---~~:::=:L- ... :: :31-1 
IT- ·- -- - ~- . - , _ _,----" - --~~" c'."'"-'- 10 u 10 o_.__~ 

H1-·i~ c __ J;c;~;~;:,:::~::~:::;;:~H-- ~ _l _j ~ ~: . :ol_- }33=~o;R_l 
n (; r; -- ,: ~ - ~ . I ;-I "'J -, '""·"' n 7C'!'F' ~ 1 (i I 1 0 r -,~ .... ,_. .. .. . . , .... - · -! -~--"- ..... ,~- -- ___L__ - J • 

LY~~-~';_-_l~:~~;~~:;~L~:~~~:~'~de I ;--;;~:-+--:-:-- ------m·--· ~jiJ 

FOR:"! I 011'10 4.:? /Vol 
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FORi"! I 
GC /NS 'IO."A. ORGANICS i\NAL YS IS DATA SHEET 

:Job No.: 680-39198-l 
---·--------

SDG No.: YORK23 

Client Sc.mple lD : YS30·--DW 1.Jl ·-08[18 Lab Sample ID: 680-39198-l 
---- -·-- ·-------- -------

Hatrix: Water Lab file ID: a0l3l.d 

Analysis Method: 0~MJ4.3/Vol Dace Received: 08/05/2008 08:51 

Sample wt/vol: 5(mLI Date .J\.nalyzed: 08/12/2008 2 2: 18 

Soil l\_liquot Vel: Oi_l.ution Fac::o2:·: 1 

Soil Extrac~ Vol. GC Colurnn: DB-62-1 I D: 0. 18 { rr.m.) 

% I"loi.sture: Level: ( low/medi Low 

Analy. Batch No.: 114380 Units: ug/L 
-----

r ---- ··- -------------· 

i CJ'..S NO. ! COM?OU:-JD NA.t"!E 
I 

FOR.i-l I OLM04. 3/Vol 
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